Experimental Sey mouse chimeras reveal the developmental deficiencies of Pax6-null granule cells in the postnatal cerebellum.
Pax6 has been implicated in cerebellar granule cell development, however the neonatal lethality of the Sey/Sey mutant has precluded a more detailed study of this late developing neuronal type. In this study we use experimental mouse chimeras made from wildtype and Pax6-null embryos to circumvent early lethality and assess the developmental potential of mutant cells in the construction of the cerebellum. We have identified the granule cell as a direct target of mutant gene action, with glia and Purkinje cells being affected in what is largely a non-cell autonomous manner. Most dramatically, in postnatal day 21 (P21) chimeras, mutant cells are largely absent in the anterior and posterior cerebellum while present in central lobules, but amidst disorganized cerebellar architecture. Analysis of P0/1 and P10 chimeras demonstrates a profound temporally based defect where mutant cells colonize the anterior and posterior EGL but fail to migrate to the IGL. Mutant granule cells in the central lobules can reach the IGL in an abnormal manner, with large streams of cells forming raphes through the molecular layer. These studies provide new insights into the role of Pax6 in postnatal cerebellar development that pinpoint the granule cell as an intrinsic target of the mutant gene and key events in the life of the developing granule cell that depend upon normal Pax6 expression.